Abstract-A boost converter is capable to increase input voltage to a certain voltage level which is required by a high voltage load. In this project, a 12V battery is used as input voltage to the boost converter circuit. The Timer IC 555 is the main control device used to control the switching of the MOSFET. The main objectives of this project are to study and design a simple, portable, and low cost boost converter for charging capacitor banks.
Simple Boost Converter using Timer IC 555 for Charging Capacitor Banks INTRODUCTION A 330uF, 400V capacitor banks is used to generate a magnetic pulse when it is connected to a coil [1] . A boost converter can increase 12V to 200V by controlling the switching time of the MOSFET [2] . Timer 555 can generate a switching time from microsecond to hours [3] . Due to it low price around USD 0.310 each, it is selected in the design [4] . The main objective of this project is to design boost converter with 200V output voltage. This boost converter act as a charging circuit for 330uF, 400V capacitor banks. A low cost design is intended to make sure it is can be marketable for electronic industry applications such as in machine and drive technology, medical instrumentation, and avionic appliances.
II. METHODOLOGY
This design are divided into two important parts, there are simulation and hardware parts. The purpose of doing simulation and hardware experimental is to compare the result and identify factors contributing the boost converter performance. The boost converter is simulated using Pspice 9.2 Student Version. The inductor current, output voltage and switching time of the Timer 555 is measured to identify the boost converter characteristics. The boost converter block diagram and schematic is shown in the Figure 1 and 2 respectively. A voltage differential probe is used to measure the voltage and current probe is used to measure the current flows. Power measurement software PM1 from LeCroy is used to plot the voltage and current of the boost converter [5] .
A. Switching Time
In this design, Timer 555 is set in astable mode as shown in Figure 3 . Figure 4 shows the output signal from the pin 3 of the Timer 555. The on-time, t1 and off-time, t2 is calculated using Equation 1 and 2 respectively [3] . 
The output voltage from pin 3 of timer 555 for experiment and simulation is shown in Figure 7 and 8 respectively. The on-time and off-time from experiment is 5.8us and 12.8us respectively. The clock frequency is 53.6 kHz. Whereas the simulation have a slightly high on-time and rise-time. 
B. Inductor Current
The inductor current for experiment and simulation is shown in Figure 9 and 10 respectively. The experimental rise-time and fall-time is 42.2us and 14.3us respectively. The maximum inductor current is 500mA. It is discontinuous inductor current. The simulation shows a high value of rise-time and fall-time compared to the experimental result.
C. Output Voltage
The output voltage of the boost converter for experiment and simulation is shown in Figure 11 and 12 respectively. The maximum voltage is 200V. The output voltage is linear and different with shown in Figure 6 .
IV. CONCLUSION
Referring to Figure 7 and 9, it is proved that on-time is equal to rise-time and off-time is equal to fall-time. The result between experiment and simulation is different due to the different component used in the simulation. Pspice 9.2 Student Version has a limited component in the library. The simulation provides a guidance and approximate result. In this project, the performance of this boost converter is directly control by the value of R 1 , R 2 , C 1 , and L 1 . 
